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DETAILED ACTION 

Response to RCE/Amendment 
1 . The reply filed on 1 1/10/2003 consists of changes to the specification and claims, and 
further, the reply consists of remarks related to the prior rejection of claims in the previous 
Office Action. The request for continued examination filed 01/09/2004 is acceptable and an 
RCE has been established. However, claims 1-9, 20-22, 24-28 and 30 are not allowable as 
explained below. An action on the RCE follows. 



Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1 is rejected under 35 U.S.C, 102(b) as being anticipated by Shimizu et al 
(USPN 4,956,578; "Shimizu"). 

3. In regards to claim 1, the Examiner asserts that as broadly as can be interpreted, Shimizu 
anticipates claim 1 . In figures 2 and 8 A, Shimizu shows an electron-emitting apparatus 
comprising an electron-emitting device including a first electrode (14), a second electrode (2) 
that is provided so as to be insulated from the first electrode, and an electron- emitting film (4) 
attached to the second electrode and insulated from the first electrode via an insulating material 
(13); and an anode (9) provided at a predetermined distance from the electron- emitting film, 
wherein the first electrode, the second electrode, and the electron- emitting film oppose the 
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anode, such that a distance between the anode and the electron-emitting film is longer than a 
distance between the anode and the second electrode, and a distance between the anode and the 
first electrode is longer than the distance between the anode and the electron-emitting film. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action; 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 2-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shimizu 
in view of Iwase et al. (USPN 6,135,839; "Iwase"). 

5. In regards to claims 2-5, Shimizu shows that potentials are applied to the anode (6), and 
to the first and second electrodes (3). 

6. Shimizu is silent to specific values of the potentials. 

7. However, Iwase teaches in figure 10, that electrons are emitted from the electron emitting 
film, and that a first voltage potential is applied to the anode is equal to or higher than a voltage 
potential applied to the first electrode and the second electrode, and this configuration improves 
emission efficiency. Iwase further teaches there is a second voltage potential applied between 
the first electrode and the second electrode, and if a voltage potential applied to the first 
electrode is below a potential to the second electrode, no electrons will be emitted, and this 
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configuration allows a user to properly control the electron emitter ] . One would be motivated to 
construct this configuration for a variety of reasons, including material availability and efficient 
operation. 

8. Therefore, in view of the above discussion, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to construct the electron emitting 
apparatus of Shimizu, including Iwase's voltage applying means. 

9. Claims 6-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shimizu 
in view of Kawate et al (USPN 5,770,918; "Kawate"). 

10. In regards to claims 6-9, Shimizu discloses all of the recited limitations of claim 1 
(above). 

1 1 . Shimizu is silent to the electron-emitting film including carbon or a carbon compound. 

12. However, Kawate discloses that an electron-emitting film includes graphite.2 Kawate 
further discloses in figure 8, the electron source is formed by arranging a plurality of electron- 
emitting apparatuses (74), and emits electrons from at least on of the plurality of electron- 
emitting apparatuses according to an input signal, with an image forming member (83) on which 
an image is formed by irradiation with electrons emitted from the electron source, and this 
configuration can effectively minimize the change in the positions and the contour of its 
fluorescing spots and, at the same time, has satisfactory mechanically securing strength and 
electric connectability , therefore, motivating one skilled in the art to construct such a device. 



'iwase, col. 11 11.58-65. 

2 Kawate, col. 10, 11. 18-25. 

3 Kawate, col. 3, 11. 55-60. 



Application/Control Number: 09/955,137 Page 5 

Art Unit: 2875 

13. Therefore, in view of the above discussion, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to construct Shimizu's electron 
emitter with Kawate's film. 

14. Claims 20-22, 24-26, 28, and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nomura et al (USPN 5,185,554; "Nomura") in view of Xu et al. (USPN 
5,973,444; "Xu"). 

15. In regards to claims 20, 22, 24-26, 28, and 30, Nomura discloses in figures 4d and 4e, a 
first electrode (32) arranged on a surface of a substrate (31), an insulating layer (33) arranged on 
the first electrode, a second electrode (35) arranged on the insulating layer, and an electron 
emitting film (39) which consists of an organic palladium compound electron emitter being 
arranged on the second electrode, wherein a distance between the first electrode and the anode is 
larger than a distance between the second electrode and the anode. Nomura further discloses the 
electron-emitting device emits electrons from at least one of the plurality of electron- emitting 
apparatuses according to an input signal to an image forming member on which an image is 
formed. 4 

16. Nomura is silent to the electron- emitting film being comprised of fibers including carbon 
as a main ingredient. 

17. However, Xu teaches in figure 1 that an electron field emission device (10) may have 
carbon fiber emitters (20) arranged on an electrode (14) to improve emission characteristics. Xu 
further teaches that these carbon fiber emitters include multiple-walled tubular structures that 



4 Nomura, col. 1,11. 42-53. 
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preferably have an average diameter from about 20 nm to about 200nm. 5 Xu further teaches 
these carbon fibers have many advantages over typical electron emitters, for instance, the fibers 
are more stable than the previous structures and do not contaminate easily under normal working 
conditions, the structures have a low work function allowing electron emission in low electric 
fields, and carbon fibers are more robust 6 . Although Xu does not expressly label the emitters as 
"carbon nanotubes," one of ordinary skill in the art will recognize Xu's carbon fiber emitters to 
be multi-walled nanotubes, since Xu discloses the emitters are tubular structures having an 
average diameter from about 20nm to about 200nm. 

18. Although Nomura and Xu are both silent to the exact configuration of the power sources 
for applying the necessary electric fields, having Applicant's recited power source wiring is an 
obvious configuration for an operable electron emitting apparatus. One would be motivated to 
wire an electron emitting device in such a configuration for a variety of reasons, including 
material availability, space requirements, and the presence of delicate elements with stringent 
power requirements. 

19. Further, this wiring configuration is obvious to one skilled in the art since this is a mere 
rearrangement of parts and a matter of design choice. In re Japikse, 86 USPQ 70. 

20. Therefore, in view of the above discussion, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to construct the electron emitting 
device of Nomura with Xu's electron emitting film and having Applicant's recited wiring 
configuration. 



5 Xu, col. 9, 11. 40-57. 
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21 . In regards to claims 21 , and 27, Nomura and Xu teach all of the recited limitations of 
claim 20 but are silent to the specific voltages applied to the device (above). 

22. However, it has been held that where the general conditions of a claim are disclosed in 
the prior art, discovering the optimum or workable ranges involves only routine skill in the art. 
In reAller, 105 USPQ 233. Therefore, one of ordinary skill in the art will arrive at Applicant's 
voltage relationship for this device. Further, one would be motivated to use this voltage 
relationship for a variety of reasons, including proper operation and control of the device and 
material availability. 

23. Therefore, in view of the above discussion, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to construct Nomura and Xu's 
electron emitting device with an anode voltage higher than a voltage applied to the first and 
second electrodes. 



Allowable Subject Matter 

24. Claims 10, and 16-19 are allowed. 

25. Claims 23 and 29 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

26. The following is a statement of reasons for the indication of allowable subject matter: 

27. The prior art of record discloses an electron-emitting device as recited by Applicant, see 
for example Nomura, with the exception of the carbon film arranged on the second electrode 



6 Xu, col. 2 11. 22-28. 
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comprising fibers that include graphenes stacked along an axial direction of the fiber . U.S. 
Patent 6,654,229 to Yanagisawa et al motivates one skilled in the art to combine these fibers with 
Nomura, however, Yanagisawa is does not qualify as prior art. Furthermore, none of the 
qualifying prior art discloses or motivates one skilled in the art to construct Applicant's electron- 
emitting device with the electron emitting carbon film comprising fibers that include graphenes 
stacked along an axial direction of the fiber . 

Response to Arguments 

28. Applicants arguments filed 01/28/2004 have been fully considered but are moot in view 
of the new ground(s) of rejection. 

Conclusion 

29. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Peter J Macchiarolo whose telephone number is (571) 272-2375. 
The examiner can normally be reached on 8:00 - 4:30, M-F. 

30. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sandra O'Shea can be reached on (571) 272-2378. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

3 1 . Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
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system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



pjm 




